Process Consideration
The results of these fundamental studies demonstrated in the previous section lead us to processing concepts of light naphtha aromatization different from previous studies which were published for the same reaction1)-3). 3.1.
Process Potential The LNA process has the following features. 1) Extended catalyst stability, even after catalyst regenerations, suggests the use of conventional fixed bed reactor. operation using conventional fixed bed reactors. Semi-regeneration is a remarkable feature of this process compared with other light paraffin aromatization processes. Attention is required in regenerative operation to avoid catalyst degradation, which is due to coke-burning, because zeolite structure may collapse in severe hydrothermal atmosphere at higher temperature9). In a commercial adiabatic reactor there is some concern about temperature distributions inside the reactor, in comparison with the isothermal smallscale pilot plant. We investigated, therefore, temperature profile in the catalyst bed to scale-up the process. The condition of regeneration is essentially the same as shown in Fig. 5 . The following study was conducted to investigate the temperature distributions during regeneration of large packed column.
Heat transfer of packed bed has been the subject of numerous studies. For cylindrical packed columns, a solution for determining temperature distributions was given using Bessel functions. Here, it is important to find out exact effective thermal conductivity of bed because of flowing gas and relatively high temperatures.
Radial temperature distributions are more important than that of axial direction because the latter can be measured and controlled during the operation.
Results of investigation have shown that the maximum temperature difference through radial system's operability. Calculation method and results for the reactor with diameter of 1.79m are shown in the Appendix.
Proposed Process
A new process of light naphtha aromatization is proposed based on this design analysis. The flow scheme of the process is shown in Fig. 6 . It is essentially the same as that of a conventional fixed bed reformer. It consists of two major sections: reaction and product recovery. The reaction section is designed to continuously produce aromatics and hydrogen from light naphtha within a scheduled time period which is determined by the catalyst activity. For regeneration, a temperature swing adsorption type dryer is installed to eliminate water produced by cokeburning, in order to avoid catalyst degradation. It is designed to remove water up to around 10ppm from the reactor effluent gas, thus avoiding water accumulation in the recycle gas stream.
Conclusion
A new light naphtha conversion process has been developed for aromatics production.
The LNA process with a catalyst of extended stability allows us to use a conventional fixed bed. In addition, lower temperature differential in the reactor during regeneration was demonstrated by heat transfer calculations to prove operability of the process. Thickness(m) L1=0.09 L2=0.30 Table  3 Radial Temperature Distribution Predicted
